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(54) METHOD AND SYSTEM FOR ENHANCING UTILIZATION EFFICIENCY OF GAS UNDER 
PROCESSING SEMICONDUCTOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a processing 
system comprising a processing chamber and a gas 
source being coupled with the processing chamber in 
order to supply gas thereto. 

SOLUTION: A pump is disposed contiguously to a 
processing chamber and coupled with the processing 
chamber in order to pressure feed gas therefrom. 
Furthermore, the processing system comprises a recycle 
line being coupled with the pump in order to circulate at 
least a part of the gas pressure fed from the processing 
chamber to the processing chamber. A method for 
cleaning a deposition chamber and etching a 
semiconductor substrate is also provided. 



I 



I' 



7 



I i, 



i 



2J?) r» -3- 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



htto://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAALDa03UDA41 4075973... 2004/1 0/1 3 



Searching PAJ 



2/2 ^— v 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



htto://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAALDa03UDA41 4075973... 2004/1 0/1 3 



(19)H*i»»/f (JP) 02) & H !gf |^ £fc (A) (ll)^mHS^HS^ 

#§12002-75973 
(P2002 -75973A) 
(43)&fflB ¥J«14^ 3 /315B (2002.3. 15) 



(51)Inta 7 
HO 1 L 
BO 1 J 
C23C 
C23F 
HO 1L 



21/3065 
19/08 
16/455 
4/00 
21/205 



F I 

BO 1 J 
C23C 
C23F 
HO 1L 



19/08 
16/455 
4/00 
21/205 
21/302 



T-T3-r(##) 
H 4G075 
4K0 3 0 
A 4K057 
5F0 04 
N 5F045 



mmuoms ol (^ioh) 



(21)itiH## 


&JS2001 - 17459K P2001 -174595) 


(7DUHA 


390040660 










(zzyams 


¥f£l3^ 6 £ 8 B (2001. 6. 8) 












APPLIED MATERIALS, I 


(31)«$fcML£®#^ 


09/593729 




NCORPORATED 


(32)«5feQ 


¥JE£12*P 6 Jl 13 H (2000. 6. 13) 






(33)ff3ftfcii3BS 


*B (US) 




95054 /WT—X 7 








3050 






(74)f^A 


100088155 








#St± S«;ri 3r» (fl.2£) 











(54) B6W©*St] *«*i8L31*0^0¥affl3»*Sl^±3-a-S«:«)©^Rt^B 



(57) [Hft] 



~ i 



i 773 



3= 



125 

Tl , 



117 ' 



U1-> 



(2) 



4f H 2002-75973 



s * 3 mm * *t •& #x v -x t . 

ffia^Y>Afr£:tfx£Ej£?-&«fc38lfi£*:h.-& 
£4,-»£ffia^*>/<<-*.IiLflIBi-f -5«fc3«j£ 

* *i 5 'j *-f <? jv ■<> t £{& x. -s «aa*> X =r A 
cis*S2] «aa^-v>/w. x^>*^-*>a£ 

icssMoa&as/x^A. 
[is*3®3] tfxv-xtfflia^-w^DRgi-e^s 

4x4'J^-K^5X7V-X*M(=«Sjl. y*— 1**9 

ffxtfaa^vi/AicfftA-f -ssin::, # 

Xfl)*iS < 4: i-8sa-£«S&-r S«fc 38ifiE**i£iif 

[s*«4] «ia?--v>/w. #x am 

Jfc*:h.-S£J£teas>x* U-* £«i;l£iit3RJg2 l=IE© 
[IS*3S5] ££teai;x*U-**<*5X^V-X 

£«i * *n*« 4 iz&mnmmisXT a. 

t^«t a tag**) $ *t*is*« 2 r=iHaro«ia->XT a. 

[H*«7] yiM^u^-f >£*>*<&'>£< it 
-7J*<, «ia^-v>AA^**X4:*IcBE2l**vSSJiE± 
j£«8±:;5§fe$lgro'>JS: < i: t,-7J£R8tST5 «fc 3<8/S* 
7 •< * fltx-SigjftJS 2 l-fBKcDfliai'X-T-A,, 

-73*^ ®a^*>/^6:tfX£ft(=EE2t£;h.-5£J&£ 
X^fA. 

iitfcJg 1 C:|E®a>«iaS'X^A. 

[K*jsio]. **xv-xtffia^-v>^©raic^ 
^^sy^-h^vX^v-x^Mi^tix.. y^e— »-* 

7X7V-XI*. 7iX*t«iS^-v7>/<l>:xi!EA-ri.S5(=^ 

x < t t,-®zmm-r * <t 3 *i««4i.«n*a q 

IZlHSCDffiavX^Ao 

«&a*>X^A0>:7-j/ h*'J> h£Ji:**-t* 
fcl>«fc 3ttS*tf> * *v5K#JS 9 l-B©<0ffla*>X^ 
A. 

[EtfcJgi 3] *)■*■-< 9 )1,3<( >±:tf>*<©*l>&< t 



±rit«jfc>§SM$8M<D'>£ < £ fc-7J S <fc 3tttf 
Sih.57^ £tix$it#]S 9 iciBeroffiJli'X^ 

A. 

[§S#«14] y*-f**?-r #>*<*>'>£< 4: 
4,-7JA<* 4aa^*>AA*e,7Jx£ftirffi£*;h.«S*& 
£fi£*a t »RftRO»«; < t t-Tf^lt-r S «fc 3«fiE 
*H«SWsft^i?i-;u$«i^*ii^9lcES<0fllS 

n-tzX $ggfi-r -5 «fc * 
L, 

EJ&teaT?flja^ y— ->*lt\ 

< t *— o<n=f- -v >/<8?a«fc y §a«aS£ Rfc5& u 
ffiaf^vAKiB&LTffigstifctf >*ic<j- y«ia^ 

JRJBtta £ EES U 
KM** >/<*^E£3t*:h.«Efctea<D'>fc < £ *-S» 
£JE3S^*>/^ML©S^rS&i£tt**rr-57J5£. 
[§S#Si 16] * y X0>-Sf£gH8T -5 d 

%M*<SffiA^ * *i * * a -t» x ^frf § «fc 3 

u 

ffia^ * v< l tibs * *tfc *-e«aa^ -v > 

ffiS^-v >/^>e.ffi36**ifcSJBtta<Dil>'B: < 1 4,-3? 

a] ffla#xo-s»$«(s-r-s-4:i-«fco 

®0)75^. 
[OO 0 1 ] 

ai^pu, T««:«ia*i-i7jx©fijffl3a^$Ji?c 

[0002] 



(3) 



&m 2002-75973 



r. ?p-fexT*>Ai*. sa**ttc«»*®»^ 

[OO 0 3] 

:7p-feX*<§®8fB**t&o <>i/T^a>K5r<<* 'J 
— ->^^D-b^-eii. -o&Jt<7>;tfx£S8rL-c-o 

;u) *^«-T-5o SJSttSi** ^tLP>a)S®±l3Sa* 
♦ifctt* £ J?3&te<b£«3 * » jW £;:<!: ic<fcoT^*> 

£L<*<ii:*;2t»*&o f^«fc#x£x*;u*— <*>>Bg 

[0 0 0 4] 

[iS®£&£fe^£fctf><D^K] **W4<^:t-o 
x £ £ tzibomm? -V >/ * #X <D V 

^>/<ice^aF*v-5o si=. «a=@->x^Af*. yu--f* 
/^£E&**t&;tfxa>'>fc< t 

[ooo5] TfcMi3ift^-r*«fc5(^. tf^ztzokm* 

IS0>;*a£g®l*. >>'J-r:>^^a^X^>x^iF>>y 

U *r#fc£H§^&«3 (HAP) (Dl&fcti£«3iU * 
3*S©<b#X/PFC<D»aj£«irc£5o «o*C. * 

[0 0 0 6] **^Ofi6a>««Si:«^tt. JaT<BJfr£L 



[0 0 O 7] 

li/XfAi i if*, ^p-bx^ov-xi 1 4 (0g 

Xl*. NF 3 (DV— X) A«J^-h?7X7V-X1 1 
5«fi3T?e^3*V tK>^1 1 7 (89^.11 atS^7K> 

1 3.£«*.TI^*. 1 7l*£#gg®1 1 9 

1 1 5t<DPilze^**t4o 

[0 0 0 8] *»|J!l::tt5fc. tt*<0&2lS/X^A*?t/£ 
<bl*Mfcy. 1 7*<*&31? 1 *>/<1 1 3lzBSft 

^<fli3i^-v>/^i i 3*^tk>^i 1 7^^a-r^fsi- 
6 it. ti-m&m&m w*it* f) rose 
^ssatSo tKv^i i 7f*. i 3fr 

t>»3 0 cmiilrtfwKS**t^<7)^»*LOo U*-f* 
;U^-f>1 2 1 hbRttSl^fi**^*" Set 51= («l 

h^7X7V-X1 1 5^-**fl!S^-V>/*1 13^81 
*JtSWS<-r^di:A<-Cf^^ (011 xl*. &J6tta*<*& 

i 3^ro*0myrop^i^e^*r^-rffc5 

mmvit. &mwis/<i i 3. u^-h^XTf^ 
1 5. #>^i 1 7. fc<fct/y-^>r^;u^^>i 

2 1 1*. ^j.^— j.- v m 22 (Stte-e^-r) * 

L\ D qEva7-^-7 hi 2 2li (65x1*. 

-fj^&i 2 2 a-bicfcoras^t^cfc^jc) Riiii^-e 
[0009] «131^*>/<1 i 31*. ¥S(*SS^n«fe 
±V&frr*>X5\ztfi2iiZ>* Jftg^-v>/^ x-/^> 

7^xa(DDxzft>/^fcy, usseiKBx^xf 

[OOI 0] y*-h^X7V-X1 1 51*. ^P-b 
X^XV— XI 1 4^b , J : E-h?7X7f^>/<1 1 

5^«te**iS^p-bx*rxro-^*«s-r§fi6*co 



(4) 



ffl20 02-75973 



Astex#:<7>TX hP>bP-f SOb^X^ 

v— x-efc&o 

[001 1 ] ^fflsicKK-r-sssstwosuiKD^ja-e 

I*. ^n-trx#xv-xi 141*. nf 3 <dv— xSffii 
X. ^PtXf^>/^1 i 31*. (i) «S^^>/<t? 
6ot, N F 3 ^£JBj£*;K£JEJ£teiI (W*IS. F "7 

(2) i^f>^f^>A7?ftot, NF3^bMJ 

F^^^^^^-r^cfca^x^^-^v/^ c«xi*. 
u^-ho^7X7v-xi i 5) we«s$jKttcfc 

tf. Si0 2 , S i 3 N 4 . S i CH) itSJSLTS^tt 
S i F 4 ) SMt^tU 

R3g*>:? (Wx.lt. ?K>^1 1 7) g&^mstir 

CF 4 . C 2 F 6 . C 3 F 8 . CHF3, SF 6 , C 4 F 8 0 

[0012] ^-v>/<i*3T?a)tE3fe<D* U— — >y/x-/ 
f>y^ntx^l:, :/p-feX#x (09*1*. nf 3 ) 
^»^PtX^XO)»K^f,M$*i^SISttI (MX. 
I*. F^i/*;u) 1*. ftv/^(D 

tA**X^N F 3 3?CDifei*S®<t2rX(Di&£\ NF 3 )d^ 
V^AlzSSA-r&f&fCN F 3 0BS±r (09x1*. 9 9 
%) S«6t-r^cfe5*«lc*^tx^^Xvl|*^ CWie 

If. ^-^^7X77-^1 1 WffiS/B* 



^Offtt«0)ttic) F5i**JU©W«»*l*«l*. tt* 
(D^g-~>^/x^^>^^p-trx*^»a**t^* 
i!g<DF 2 #^f*. F 2 tf**tt*ft}fft*'e&« = fclc 

[00 1 3] 01 W^0)»>XfAl 1 1 (i. Jb 

*>/<1 1 3*&ES**i*#X0!>-»#* r^SSj 

i, 1 1 3iz«}t-r^7K>^i 1 

7£-^tfitlt«lS^fi$«*-r«U-»^^^9^>1 2 

>y<l 1 3to-X?(02 »J — — >^:7p-feX + lc. ^p-bX 
*XV-X1 1 41*. NF3$'J : E-h?7X7V-X 
1 1 5^tt$SL. 'Jt-h^7X7V-X1 1 51*. N 

F 3 £F^vrt;Mclg®-r5 0 F7$**JU*"J*— h^* 
7X7V-X1 1 5**&ffiS?*>/t1 1 Sft'v&fr 
L. F^*;i*<D— 4: KfcLTS i 

rtttf** F^$;A;u0iM8$*&»rtS;K*wflBtto& 

5fMLJb>0> F 2 £ «3i**>/<1 1 3»6tK> 
^1 1 7g&rEE2l**tSo 

[0 0 14] tt*<Z>^ U— — >^^P42X(DJ:5I3. 5© 

i 1 3^6ffai**i*»xa>-«»i*. ±» 

^SH 1 oMTMStittJslv, L^L. 
^u-->^p-bXi:lJ5:y, 1 3^ 

-01 2igi-es»a**i*. Utttoici*. y*-f* 
;u^-r >i 2 1 1*. 1 3^^^21**1^ 

2fX F 2 . F7V*;k NF 3 ?) 

£. 'J^-h?7X7V-X1 1 5^ (*fel*. TICK 

^•r^ckaic. 1 3^K»ni=)*R«« 

isjiciRjit. cz-e. fttx&mmmztitzN F 3 t f 2 i*. 
56*00) F^i;*;u*^«-r*cfc3««**tTtJ:tv * 

2tiTi>&i\ mm^*^/*! 1 3i!i>bEg$w^x 

>y<1 1 3*<3rMU'<;Uc^U-->y*ttS^-e®>S 

/<1 1 3. 'J^-h^X7V-Xl 1 5. ^>^l 1 
7. to*W}*M*im>i 2 1 1*. rgBSKj 

SLttJ:<, ^*Vl*. NF 3 . Fr/ilik fe<fctfF2 
fccfctf. S I 0 2 3&<^g-^>^*ttT 

l^s^cds i f 4 . o 2 ^> *a«wic^ea-r^o 

[0 0 15] ©Jl^-v://*! 1 3^^ff3l*n^^fx<D 

-rSCtlCcfeoT. NF 3 ^F^^*;KD55^±»a 

sn 1 9^»a*^^i5iz^a[pj«as^v>/<i i 3 
*ayiwrc*«o>-c* NF 3 tFa>ftj^«i*i*^L< . 



(5) 



&m 2002-75973 



m*Z*l%> (Willi. NF 3 «*tl, f LTF7V 
*t±£) o (Sot, F^v*;uttcfcyS!l*WfwfiJ^*^ 

u r £ y f v ;u*<»ft 3 *t5 <d xmmw^ 
m<nwtm&i&&2tt&o sic NF 3 i*siJi*tiis 

ftlcgm<5?*tfcl^t>. «-h^5X7V-X1 1 5 
I*. NF3^a§U^-h?7X7V-X1 1 5$1 

[0016] nf 3 , F7v*;k ^F 2 ^nmm-t^>^ 

—xi i 5icy-*-<*;u^-f >i 2 i ^&9KA~r«« 

(w*.ii. »j*-h^?X7v-xi i 5$«au 
i 3£$ y--->y-r5@M*»w-r 
*) o hi n3ustBut±mm (w*. 
ii. s i f 4 ) fe*tf«©»ft*Ka>w«a*««f* 

(*0>— WfllIS3*t&N F 3 . F9S**iK *>f 2 

2*SfflLTtcfc^ Willi. *>:7l 1 7*U*-f* 
;uv-T>i 2 i I*. jat^va-JU (Willi. 0i -e 
a)jSWa^i>3.-;n 2 3) $gJBLT%<fc<. 

*^>#*o)»iM*(c»^*a*»iit-r* (w*ii. s i 

it) , ti.*y<oi>9&m. (w*ii. hit<d7^^j 
12 5). wait. <£*0>««W:7-f tt*<DM. 

1 t^uk^^-oi 2 1 tsi$*itt > «fc<, y 

^— h^7X7V- 1 5^>ffllS^-V>/^1 1 3J1 

£8*^:7 -f ;i^gSli. g|cfc**y-->>//x^ 

3f9X^V— XI 1 5*>ffi3g^*>/<1 1 3£®£&£ 
±«1&^SfettHCDIfflia4BiJht-*<fc37K>^l i 7 

*y*-f *;u5*f >i 2 1 ^^s^*4xxt cfctNttoft 

ffi*>ggl*. 1 995*9^255 ajSCO^S^SttS 
108/533, 1 7 4^ 1 996^1O^3O0tti 
BKB^g^UFfciiSSlO 8/7 4 1 , 2 3 0f, 19 96 
*1 0/?3 0QtUBa)*|^RUBS0 8/741, 2 



7 2f, #S*#i*®6, 045, 6 1 S^IZlS^**!,. 

[0 0 17] ±IBt?Si^Lfcll®ia^n-lrXG)SS**a 

1 1 3 o>&<o>mm&nm2 *itt*i\ w*.ii. 

F 2 . F9i>*JK SlC^a«/»tt«K. J3*tWlM> 
rfffliJgj Shfc^O'J^-h^Xvv-xi i 5 
fc'MB (?K>^1 1 74*&a» VAlzJ:iJ % y^e-h^ 
5X7V-X1 1 5W(D^vX-7<7)ja^/-f>e— ^> 

x**ftf *^«it^*4. (i ) sfltas 

ti&is*a>-9&*w*tom**:'rti i 3rt^iBjita 
•r mhi*jw*wj«- k?7X7v- 
xi i 5no^x^ic«Lr^*r*»s*«*-rsj: 
5. a i cos««-c^-reK i 2 9g4T?^-h^7 

X7V-X1 1 5*SEIS««C&(CJ:«) ; (2)^ 
PtX*XV-X1 1 4**&ii*l<DN F 3 £. SfliSl* 

*t&»ft*xi:-»iz»A*r« (Wiiii. ita**i5 

^'J^E-h^XVV-XI 1 5^^7X71:^ 
LT#-r*KS* r^Rj -r-S) (3) W^S^tt 

*#x3&«^5XTrz»Lr«r*fl*ta>»»t««-r« 
*3*9XT^ffl»*ft««**B»-r* (w*ii. y 

^-h^7X7V-X1 1 5(DiAI6i/Xf ASSI 

[001 8] -scDttiB-ci*. y^— h^7X7v- x 

1 1 5SH«IBrr*C±:. *fcl* 'J^E-h^7X7V-X 
*-£B#HI0*ttfflr*C£l** (Willi. -SRfIBO 

*'j*-h^7X7v-xi 1 5*ffi^wffiia**t^^ 

X*iilsl*1i-*wi:lz^oT) RTflg-efco-Ct <fet>o 09 
illi. **WI-tttV ?K>^1 1 7 1 1 

3lc«H*LT«< Cfclc*o"t\ fc«fcl«t8E«jei*yif 
-f *;b5-f >i 2 1 SiSffl-r^ctuucoT. &ofro> 
ii^lzli. filf v &ffia**i4 F jutt % 
Fvi>*;^W®^LTF2*^*r4Str(C. 0»-f^ 
;U^-T >1 2 1 £j£S&1 2 9g*tfffliS^-V>/^1 1 3 
'M?SA**iT*cfcl* (Willi. W****ma>x? 
f>y-C*»Wlt«»BSLfel) o Hot, *0><fc 
*»**a>F9^*iU^IM6*»l=ll« 

a-cs***. ^-h^7X7v-xi 1 5i*&n£ 
[001 9] F^»*iHMS*a>^«tt*»=i«6-rfc 

?PtX*XV-X1 1 4lC«fcoT3A**I*N 
F 3 I*. N. Ar. He. *tc I** JfctttfX 
T? (Willi. F 7 5*^ taiB»K»ll L*a)B«* t 
Hit^££?) #8**JfrTt,<fclVtt§£ LT. NF3 
I*. BB-cB8**ifc*Ri611#X (Willi. N. A 
r. He) •e^swci^-e^ **U*. ^P-trX 
*XV-X1 1 4 3&>t>T35t? (Willi. *&31**:>/<1 

1 3. ?K>^1 1 7. *fci*yiM Vfr^-o-y 2 1 w 
■e) x^-$RftLtt*<, F 2 »**«K-r* 



(6) 



KM 2002-75973 



(Willi. «J^-h^7X7V-X1 1 5 

<bL. fa)-*rs i F 4n&XSfoO>5Lfc£.tfL*toZ4 * 
><bLfcl*£5Sffl*;KTiJ:l\, 09x1*. fliS^-V> 
/<1 1 3Mfl)^X7V-X I*. ?7X7 

®*a>®sofcStt£iaLT. sia*ni»NF3A>F2S 
x*u-*. Willi. *tt®ftStv-xSfcii*<&ttia> 

ftUSV-Xli. WfltJa**t£NFy*>F 2 £. L*LS 

1 1 4^bON F 3 s»gi-r§ci:9Sffl*^rt,«fc^a> 
T? (Wxfi. NF 3 lilMia*4i. {£<^ife3*SiHb:tfX 

tXf ^>/^^7X7V-XA<, N F 3 £fi£Srr£cfc 
5 ISJB * tiT J: t> c t \z& a * t\> 
[0020] 3>hP-7l31 (Willi. — OislJtCO 
ft * CD -7 << V p ^ p -b it * tc it >r -f * p n > h p — 

^) *<. ^P-i!X#Xfl)V-X1 1 4 r 'J^E— h^X 
7V-X1 1 5. 1 7. ^SMltgMl 1 9. 'J 

^^^7-f>1 2 1 (Willi. 3> hP- V 1 3 1 

T) . ;m 2 3. *>:7-f;u$i 2 5 0>— 

(Willi. <7 'J-->^*fcttX^^>y+ICffll^^ 

i 3*>t>BESI2:h,£#xa>4>j6:< tti-ttttZn 

^'J-ZV^tfclil^f^iliMif^^A-l 1 3 
[O O 2 1 ] B 2 I*. *^a)fflIi/XfA2 1 1 0>{ffl 

sea-eft y. f^ttsi (d*%^<d«vs->x^ai i 
i i=»-r**««ia)**a)»»*«-r. 02$#il 

T. *8^I^fA2 1 II*. W(*»XOV- 
X2 14 (Willi. NF 3 (DV-X) -^U^E— h^X 
7V-X2 1 5Rfc"e<S*S*U -€"LTtK>^2 1 7 

(Willi. ^$S£ 

**L^*8^^>/^2 1 3£<S*S P 7K>^2 17lt 

±»as®2 1 9 (Win*. mmmo>3Lm%gi&mo>& 
»ommT -fr>/^iw«fcoTffi^*n * smss) ^$s^ 

'Jt<^;U7-f>22 1 I*. 7$Z,?2 17^^ 
-h?7X7V-X2 1 5^0)raiC«S^**t-5o 

21 7ii. Jta^v>/<2 i 3izWffiLres*tf)* 

"*u s^ttaMif^>/«^?K>^2i 7^»i?-r 

ftttftl::* £t-OCD£J6tea (Willi. F) O 



l*ft£*4rr«J:3f= (Willi. TI=RWr**9lw. 

SJCtta*<7K>^2 1 7A^P>. 'J^-h?7X7V-X 

2 1 5^iia^^>/<2 1 3^. *fT-r*»6i=. '> 
*<i:t-oa)s«ttaa>we^s«a'ri)cfc : 5) mat 

2*l&o ^>^2 1 7*>'J-*-<*;U^-1'>1 2 1 I*. & 
WS^E ^2 2 3 *>m*y 4 /U* 2 2 5 

Ltt<k<, tt«Hc»MLfc«fe3l3SJ6tt^fifc«3/7§» 

iS$*i^^X0)fi$9ast5 o 
[0022] *^^cd^?S:< t^,— o<oHJ£a>^®-e 
li. it®^^>/<2 i 3. 'J^e— k^Xht^iw^ 

1 5. ?K>^2 1 7. fccfctf y»-f ^;U^-f>2 2 1 
li. tva7-a-^ h2 2 2 (fi««-e^-T) 

■e*«. aniir. ?K>^2i 7^>»jif>r^;u J 7-<>2 2 

11*. i§a^*>/<2 1 3J:yjt*fctt*yTlCtt«* 

*ye#„ -t^izcfcy i/x^A<7>^^ h^y>htt«/j^ 

^iszL^—ZL—y K22 2linJi&5£-e&oT : fecJ: 
I* (W*li. S««T*^*ti2 2 2 a-blZcfcoTS 

[0 0 2 3] *f6^MIi/Xf A2 1 IftStttZ&y 

ttlCcfcySS**t* DxZf^W^ 7^7-f K37 

^x*yp^-tti=j:y«a*tt*Hi»fff»5 t 7 8 

8, 7 78tlC|Ba$^AKT-1 600PECVD 

vXfA, T^9-f Kv^ur;i/Xaizcfey»5t**t* 

B*»»5p 8 1 2, 4 0 3§IZ|e^jn-SGIGAF 

1 LLai^XfASflfSCitf'CSi. 

[0024] ita^^>/<2i 3i±. ^trx^^y- 
->y^x*. j#a^v>/<2 i 3^»ffl-*-*fctf>a>B8 

P 2 2 7 a - u &Zf&ttZfis— h 2 2 9 
E?U-h2 2 7 lta^-V>/^2 1 3rt-CiZi31S^ 
2 3 3 *3E*M-*fc*>©1Ms ?>231t SISil 
-5c *t?>23 1 I*. SS2 3 3 0SSSffll^ 
±#*-&. «LTAS4>lc««2 3 3«a«BdEl3tl» 

2 3 5 (Willi. }gftttinf»SS) *^t?o 

[0025] M«M2 3 9 tf*t ^> 2 3 1 
*t. TIClttK-r^J:3l^. »S2 33m?*2 3 1 

e>^;u^2 4 3ic<fcoT©SMice^*^^) aao 
y ^ he>2 4 1 1*. («»(D'j^ he>§iP2 4 5$ 
ay) »t?>2 3 i sjtiiL. ««i^jcy« **** 

23 1^Bffl«2 3 9lCj:oTTB**t^ia^lC. ft 
«23 3ICgfflLT1f-b^2 3 1^t>i#-tlf^o S 

iz. «if^>/<2i 3i*. ^^>/<a±ic»»-r^# 

>/««i«2 4 7, fccfet;Sffi2 3 3a)«|C?StbL. 

^mcj:- 3 rsfi2 3 3<z>«jiicitafiP^»a-r^#» 
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£Rajh-rS&:7U-A2 4 9£<l*&p 
[0 0 2 6] ±tarSiWLtcai§l3j[lP^-C. #X#IE:? 
U- h 2 2 7 t+H*-?* 2 3 1 143=*:. Jta?*>/<2 

1 3rti?^^x^*^«-r^fci6iz % **i«hmt*u 

-h±{fflj3cktfT<Sm^i: L-C(Z>SS$S-To 05x14. 
-♦Hr:?* 2 3 1 I4i£ife£;tu #X#E:7L/- h 2 2 7 14 
RFi?i^i/-?25i^^rt<kt>a ^-tticcfc 
y. rf^X^I4. #X#E:7u-h2 2 7£-tHz:7 

^231 chCDfigi::. RFi/x*U-^2 5 1|:<fcotf 
Z ^tfcJS * *L S R F W1) <Z> ffl^D iZ <*: y * *VC * «fc 

[0027] SIC *&^>X^ A 211IH1 #X« 
JSvXfA2 5 3Si^ **tl*«S^-V>/*2 1 3<D 
I*AP2 5 5^. SjT?l/-h2 2 9i:^X»iS^I/- 

h 2 2 7 l * C ^«ks±rx *e«s-r & tz&b\zm<£ z 

tl& 0 g1 #X#*S*/X^A2 5 3(4. *e^-V>/^2 

1 3 0>SXAP 2 5 5^^^^tt^>#=l> hP-7vXf 
A2 5 7 (Wxtf. a>ezL-^^J^K7>Mfi^tg=3> h 
P-^. aSttH) . feW#3>hP-7^fA2 

5 7^*<l5Safl)^a-b^^XV^2 5 9 a. 

2 59 b$ffi^. #3>hP-7vXfA2 5 714. 
«»7**>/<2 1 3^v(Z>fil31^X<Dg£S*iBS'r^o S 

js«*;ftsi$£<&*&2i:tfx(4. Jte^v>/<2i 3^-c* 

[0 0 2 8] $1 ^tt^vXfA2 5 3 IZftlxT. ffi 
li/XfA2 1 1liS2^XttftvXfA2 6lSi 
X. ^4x14*®^ 2 1 3(DffiAP2 5 5^ OJ^E 
-h7 8 7X7V-X2 1 5«E*JT0 . JtS^-V>/<2 1 
3C0^ 'J-->?4MC (05x14. T*>/<2 1 30>a* 

^ij-->^^X*«*&-r-5fc«>fC«g^*^So t&2 # 
X«JSi/X^fA2 6 1 14. Ut-h7 , 7X7V-X2 1 
5^^^^#=l> hP-7vXf A2 6 9^#3> h 

P-7vXfA2 7 i ss-e^**t^ltr®»7jxv- 
X2 1 4£»£;tfXV-X2 6 7£18x£>o *90>1NH 
t*/7iJ-->y^Xf4. Z.O)&tfiT'mta<D& : *>\^ NF 
3. CF 4 . SF 6 , C 2 F 6 . CCI4. C 2 CI 6 §*t 

t?. »&#XI4. SJB<*;h,aS^ Sffi**iti^*y 
> y -J n -b x iz® ^-r ZffitMD itfx £ ^ t? * cfc t * 

wx.it* t/hj>. ^u^a. ssi. mm 

o i5E*#XV-Xt»S#XV-X2 1 4. 2 6 

7i4. mmo®&. mm»isx±&mis*<»m&te&& 

[OO 2 9] H)ftTM4. *a^«V>/^2 1 3 0f(D$I 

*&tm (Wxtf* s i ) »^s^y-->^+ic. 

tft^fttfX (05x1*. NF 3 ) «tIffii*^XV-X2 
1 4^b , J : E-h?7X7V-X2 1 S^Stti^jflSo 
StJffi<*#X<&35*U--M4. #3>hP-7vXfA2 

6 9lz«fcoTi$£*;h.£o »J^-h7*7X7V-X2 1 

5i4. iirS(*^xa)-a^*Stt^LT-oju±cos«; 



ttS^^L (0Dxl4. NF 3t rSSLT7^S7v* 

;u£j&j£U . **u*Jta**>><2 1 3^^rxe»s 
§26 3*ay^fx"r^o ttor. y^e-h^x^v 

-X2 1 5(4. itS^-V>/<2 1 3^$S£c**t. 

a^^sta-r* r£j6teae>x*u-$j ^L-ce 

g*S-To f-b^2 3 1 eh^JX»K^U-h2 2 7(4 
-t(DP^-s^»P**tSRFm*^|iI^(*^X$SS 

L*§S0>-e. ItS^A' >A # 2 1 3^$s^*;K££j£tea 

[0030] U : E-h^7X7V-X2 15lCc):oT4 
^**tfc-OJ5lJ:a>J5JStta(4. ©AP2 5 5S5iy. 
&*T:?U— h2 2 9£jiy. ^I^b»-h2 2 7cr 
ffiy. *L"C«ta^*>/<2 1 3|*J^fr-*-&o 
X(4. »S#XV- X2 6 7*>t>y ^E— h7*7X7V- 
X2 1 5^{ft*S£*l-Cfc«fc<. ft>/^2 1 3^(D-0 

y-->^+(cSffl$n^ii^i3Jts^^>/<2 i 
3^f^>/^ y-->^^fc(4^^xvtea/s 
s<b*ffl«j-r*o 

[OO 3 1 ] »2l*'XV-X2 6 7lCj:ottte**l§ 
Sft3l^x(4*fc. 'J : E-h?7X7V-X2i5i:J;o 

R^7X7V~X2 1 Sfrh>T%LX- (03xl4. 

its^-v^/^2 i 3. *>^2 i 7. *fci4y-9--r^;u 
7^>221 MT?) x^u^-^sa-r^RT^ttcD&s 
gS)^aec*^fc*SiStt^x$^t;ci:^^. lie 

^ufcs^tta (0Sxi4. f 2 ^) *«j»r-rs^*fc 
(4sj^tta*we^-r s c & mwr §o 

[00 3 2] ^-(^^7X77-^2 15^^* 
*tfcSJ£14a^«IS^^>/<2 1 5(z35A-Ti>i:. 

ttao-8P»(4. T*>'*mmt5.fcLTn&&&i&<£ 

im Wtl\*. NFz1>mm#1Sx<DM<£:. s i f 4 ) * 

^-r^o r*sj^j cosj^tta (mi*. *sj^of 

. fii*t<D^S<D|irS{*^x<t»«ttSJt± 

JS1&I4. *®7 c -V>^2 1 3*>t>7K>^2 1 7j$d3Tr. 

si£i4aa)iie^^€)0<5itia)iii^^i (03^.(4. F7 

[0 0 3 3] VtXOX? y-->^^P-bX(Dcfc J 5(w. ift 

ffi^*>/<2 i 3*>t>ff2lc**iS*xa)-g?^(4. ^gf 

fl^M2 1 9ga-e#fl«*ftTt<*l\> L^L. «t*(D 
<7 y-n>^^P-bX^:(4S*y. «8f^>^2 1 3 

7'f>2 2igar^is*Wo a»wiw(4. y;*-r 

^;i.7-r>2 2i(4. ItlfA'V/^ 1 3 3b>^E36**t 
&#x (09^(4. F7^*;^a)S£6tta. f 2 ^I<ow 

e^^nfcjs^tta. NF 3 ^itrK«:#xif) o-a 

'J*— h^?X7V- X2 1 5^ (*fcl4. Hi 
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iitzmsmnix <.mz.it* nf 3 ) fc«fci;iie^*#tfc 
s*Etta (.mz.it. f 2 > i*«m*4x$Bmttft<fey. 

#< t t-s&ttsnaa-r -s i*. aa^*>A 
i 5. tK>^2 i 7. fc<tiPj-y--i'?;u5-<' 1/2 2 1 

I*. #x£&tf?MI~?MSa-f*> r 6Ba&J *»fi£-r*w 
[OO 3 41 Seitfc<>:5l:. 18a^-V>/<2 1 3 S?© 

nstiri::#a@ffiJS^*>A£sy^*T-e#-5a>-Cs « 

L<a*f£ StE<*#x;!><»!&t;**u fLT 



(.mz.lt. N F 3 ) l*SffiB8**Hlg»l=^tl* 

*t^L^©t?. y^e— h?7X7y- xi*. fir 
ffi{*#;u*£SIs] y * — h Xt y-x £3 y j&ff-e 

y^-h-^j*?V-X£ffi«*©&*D<OjIiB*IC 

ft-S=MFfc:*Sj5ffe«5i:. B2 0>*£lJIJ<DlS}fi£ (09*. 
tf. i8f + >/<2 1 3lrB«rr**>:72 1 733«fcO! 

s^s*©y-y--<^;u7-f >2 2 1 . -t-a>ee*ttsj£tt 
a«>s*s^£«a-rs> *mm+znF 3 9 >)--■>? 

^□-bXOfc«)<D : ?S3*ih.Sf9ffi(t^xa)iSau- K 

woffiii/xfAa 1 1 <D&mi=.& y» n F3<o>8sa 
»3<gffiM^ti. «tr«a«aaaaa (eu*.t*\ f 

2) (Dfltfflttttl OfgBl±.«a*^-5ci:A^S5*^ 
*• 

[0 0 3 5] 
[3M1 











'J ^— b 7^ XV V— 


K 5kW 


2-2. 5»;* 


0. 2-0. 25»J* bA 



[0036] zz.x*oi$im\tt§£mo)ttt&L^mM<Dm 

[0 0 3 7] ttoT. *^li-€-0)»*L^IIS£<D^g§ 



[0 2] 01 <D*§£m<DQkmisXTJx<Dtz&><Dm$&m<D 

[#^<&I»fB] 

1 1 1 1 S-'J^E-h^XTV- 

X. 1 1 3-^PtXf^>/^ 1 1 7— tK>^. 1 1 
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